.

L

Jr2: Refractive Efifccts on Transatmospheric Paths

Techniques for Mnimzing Tropospheric Path Dbpelay
Effects in Astrometric and GCeodetic VLBI

Robart. N. Treuhaft, Roger P. lLinfield, lawrence P. T eit elbaum, and
Jaroslava . Wil cox

J et Propul sion | aboratory, M5 238- 7 Q0

Cal ifornia 1 nst itute of 1echnol ogy

Pasadena , California 91109 USA

( phone: 828-354-6236, Frax: 818-393-4965)

1 ntroduct 1 on

Tropospheri ¢ ref ract ivi ty inhomogenei ti es cause =50- picoseccond
(15-mm) radi o propagati on del ay excursi ons over 1000- second time
sc ales at 20- degree elevat jons [1]. Thesedelay fluctual i ons are a
domi nant error source f or ast rometry and geodesy done wi th Very 1 .ong
Baselineinterferometry (Vi. B1 ) [2 1 , as wel 1l as Gl obhal Posi ti oning
System (GPS) geodesy. The delay f luct vat jons ari se primari lyfrom

refract ivity f Juct uat ions in tropospheric water vapor , but
f 1 uctuat ions in dry - component ref ract ivi ty are al so i mportant at the
mm  Jevel . Aft, er a review of how uncorrec ted troposphoricC

refract ivi ty fluctuations af f cct radi 0 source posi Li on and base ] ine
vect or determi nat i on at the f ew- nanoradi an (N ad ) and { ew- cn 1 evel
respect ivel y, techni gues f or mi nimizat jon of tropospheric errors

to the 100- pi coradi an (1 - M) Jevel wi 11 be discussed.

froposth eI dc, . . gefract dvity B 1 fects . . i1 Astrometry and Geodesy

The component of V] \BI del a)é from which ast rometri ¢ and geodetl i ¢
inf ormationis ext ract ed i s the geometri ¢ del ay. 1 t. involves the dot
product. of the basel ine with the radi o source posi tion unit. vect or,
Tropospheric {fluctuationerrors cause! delay ef f ecl s which have the
same signat. ure as source posi tion and basel ine vect or shi ft. s. 7This
paper wi1l describehow tropospheri ¢ delay f luct vat ions af f ectL
ast rometri ¢ and geodel i ¢ paramet ers, using a model for the spat. ia)
andt emporal structurcofrefractivityf 1 uct vat i ons [1].

Mi ni miz i ng¥ropospheric Delay_ Fluctuationkifects

Stochasti ¢ model s of refract ivit y fluct vat jons can be used to
opt imal 1 y ¢st imate ast rome tric or geodet ic¢ paramet ers [2,3]. The
1 imits to opl imal est i mati on are at  the nrad or cm 1 evel . It is
theore tical 1y possible Jfor st ochast ic model 1 i ng to perf orm at. the
0.5- nrad or 5- mm J evel , but thi s accuracy woul d regui re det ail ed
knowledgeof tropospheri ¢ dynami cs above the observi ng site, whi ch
is cost. 1y and impract ical . For ast rometri ¢ purposes, it is highly
desi rabl e to cal ibrate the tropospheri ¢ del ay at. the mm Jevel A
calibratiC)ischeme involving water vapor radionetry, at mospheric
temperature and watcer vapor prof i1 ing, VIBI and GPS measurcments,
and i nf rared spect roscopy W 11 be des cribed. The perf ormance of thi s
tecchnique, which shou 1 d bencarthemm | eve] , |1 s current. ] y being
asgessed.,
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